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exteiit and the cost of book losses du© to theft and to aeteriine the 
cost-ef feet iveness of bock security systems. R sample in?entory was 
taken and the theft rate <13.7«) was statistically derived, 3h.e rate 
of loss was traBslatea into a cost figurt, projectecl over ±Lm, and 
cQBpaTed with the cost of book security systeas. It was shoifn that 
the cost of installing aEfl operatliig a stcurity systen was far less 
than the projectea cost of book thefts. (SRH) 
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INTROOUCTION AND Sl^^mn OF THE PROELEM 

The purpose of this study was twofold: (1) to- determine the extent 
of book losses due to theft ire the %ff1tt Undergraduate llbrafy, and (2) 
to detemine the cost effectiveness of boolk security systems for the Moffitt 
Undergraduate Library. The first purooM v^a.s mst by conductinq a samole 
inventory of the monograph collection in ^*offUt. The second Durpose v/as 
met by interpreting the statistical findings of the samnle inventory in 
econoniic tems and raking reconrniandatlons remanding the cost effectiveness 
of a book security systOT for the ■loffitt Undergraduate Library. 

The staff of the %ff1tt Undergriduate Library believe their library 
to be incurring significant book losses as a result of theft. A cornplete 
inventory of select parts of the conection carri ed Se-^teniber 1974 
{attachment #1) affirmed this belief. 

A co-n.plete inventory of the Library monogranh colloctic^n v/as ruledl 
out because orf the collectio'n's sfze and dynamc nattjre. The exDiemse md 
disfypti.Qn to library services ils# ryled against a coroliete inventory. 
Tiierefore^ a sample invointory 'hibs decided mm in an effort to statistically 
estimate the level of book theft. Once the level of loss^ was obtained, an 
econo^^ic value of the lost materials coi^Td be &et and tte cost effectiveness 
of book security systems could be evaluated, ^art t^m of this report Mvers 
the costing and avaluatioin of these systems and their cost effectiveness for 
i:h'5 ^ffitt Undergraduate Library, 
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PART I: THE SAiffLE IMVENTORY 



METHDDOLOriY USED 

To determine the extent of book losses due to theft in the Moffitt 
Underqradyate Library^ a collection status model was used. This model 
assumes that tha total number of volumes 1n a given library's collection,^ 
LC* v^ould be a function of those volunies identified by their ralatlve 
location at a particular Instant of time: 

LC ^ f(B, c, I, S, K) 

where: 

B ' the number of volumes on the shelves In their 

correct locations 
M ^ the number of volumes miss helved 
C - the number of volumes beinq held for or checked 

out to patronSf repair, binding, interlibrarv loan, etc, 
I - the number of volumes in use or just l^^ing about 

within the library but not checked out 
S - the number of volumes stolen 
R - the number of volumes needing to he reshelvedj 

located on book trucks or shelves used to hold 

books that need to be reshelved 
K " the number of volunies known to be missing. 
Sirtce a library's total collection would be a sm of each of the above 
items, the sum would be a linear expression: 

LC-B + H + C + I+ S + R+ K 
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This collection status model v/as reduced by assessing the Moffitt Under- 
graduate Library's conectlon when 1t v^as not 1n use (a Saturday morning 
before opening). The Drevlous night was spent clearing off tables and re- 
turning ftiaterlals to their correct locations on the shelves. In addition * 
all rnaterlals on book trucks v/sre returned to their correct locations on 
the shelves. By niaking the assessfnGnt v/hen the collection was static 
{building closed) and when all matarials were shelved, the value of I and 
the value of S went to zero and the model was reduced as follov^s: 

LC ^ B 4 M + C + S + K 

To obtain percentages for all of the factors in this collection status 
modeT * a two part experiment v/as conducted. The first part of the experiment 
MS dlone to determine the Dercentage of volumes missing from the Library, 
A random sample of titles was drav/n from the shelflist, A random number 
table v/as used to select cards froni the shelflist for the sample. A random 
number was selected for both the drawer and distance into the drav/er. The 
shelflist cards for the titles selected were removed from the shelflist and 
photo copird onto a searching form. The shelflist card v/as read (front and 
back) to I'earn hov/ many physical volumes the Library possessed of each title. 
This infartiation \*^as noted on the searching form. The following page is 
an exOTple of a search form used. These forms were grouoed by shelf location 
and piit Iwto packets of 15 to 20 each. Then the physical volumes were 
searched!, Fif^m this search it was dtatsniiined how many volumes were on the 
shelves m their correct Dositions (3), how many were held or checked out 
to patrons, bindlngi etc. (C), and how many were known to be missing (K). 
The volumes which mvB not located y&n those that either v/ere missholved Cm) 
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T3umber of volumes on a tareet 
shelf which are iDore tlian one h^ilf 
shelf (about two running fee:t) from 
vhere they should be shelved , 



CLOSED STACKS 

Nurabar of volumes on a target ^ 
shelf vhich are more than one half 
slielf (about two runtiing feet) from 
where they sliould be shalvad* ____ 
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or stolen (S), assuming they wers not mislabeled. ThuSj for the reduced 
model we know the percentages for the factors 3, C, K, and M + S* 

The second part of the experiment deterinined the last tv/o percentages. 
The niethodoloqy used to find these percentages made use of the foil owing 
model : 

m ^ S + H 

\yhere* 

m - missinq, a volume not on the shelf 1n its correct positiort 
(B), not checked out (C) i and not those kmm to be 
missina before the experiment (K) 

S - stolen 

M - misshelved 

The objective of this oart of the experinient was to find the percentaqe of 
inisshelved volumes. This was done b^^ reading the shelves upon which the 
volumes v/ere located or shoiild have been located when doinq the search for 
the volumes (model factor B) and noting the number of fnisshelved volumes 
on the search form, Volune numbers and copy numberSi if out of sequence, 
were not classed as misshelved. Volumes within half of a shelf to each 
side of the location where the soecific item should have been located were 
checked for misshelving. Then by using the ten volumes oer foot rule and 
by counting the number of volunies misshelved, the percentaqe of misshelved 
volumes (il) was identified. Taking the parcentage of volumes that were not 
located initiaily and the oercentage of nnsshelved volunies dQtarmlned by 
the second nnrt of the exDeriment and using the model 

m ^ S + M 
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the percentage of stolen volumes was found by subtracting !' from both sides 
of the model 1n the following manner: 

m = M + S 
- M -M 
S = m - '1 

By so doing, nercantages were determined for the elements in the model. 
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LIMITS OF THE STUDY 

The size (number of physical volunes) of the conection was not known. 
Therefore, an additional exDeriment was conducted to Drovide this data. 
In this experlnient the shelflist vas measured by the standard method (compress 
cards, 1" - 100 cards)* Only the nart of the shelfUst v^hich records nono- 
graohs v/as measured because serials are unclassed in the Moffitt Undergraduate 
Library. The unclassed pamphlet conection v/^re also omitted from this study. 

The statistical distribution assumed by the collection status modsl 
used is that of a polynomial which can be rsduced to a binomial* Thus, the 
confidonce level and the confidence inter^^al \i^rm calcuiated assuming a 
binomi al di stributi cn , 
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RESULTS 

1, Collection size (as a result of the measuring of the shelflist)* 

123,000 monograph volumes 

2, Title to copy ratio (taken from the data collection on search forms) 

1 to 1.75 

3, Titles to physical volumes ratio (taken from the data). 

1 to 1,90 

4"S, A sample of 991 titles (18B3 Dhysicai voluTnes) randomly selected 
from the shelflist and searched for in the collection have provided 
the follovnng profile of the monograph collection of the Moffitt 
Undergraduate LiLrary* 

Physical Percentages 
volumes _____ _ ^ 

Books in their correct location 

on the shelf 1456 77,32 

Books in Circulation file 

a. checked out 118 6.27 

b, being held 3 ,16 

Books at the Bindery 6 ,32 

Books recorded nilssing before 

the sample inventory 38 2,02 

Sooks nisshelved* .21 

Books missing as a result of theft 

(assumotion) 262 13,70 

Total 1883 lOnt 

*niisshelved was defined as being out of Dlace by more than one half 

a shelf. 
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The abovG coll ect ion OT^oflle is a statistical estinate. This estimate 
is made at the 99% confidence level and within a confidence Interval of 1.74 

In other words, 1 fwe r-epeated this sample inventory one hundred times 
v/ith a different saniDl eeach time, we would find in nin^tv-nine cases that 
the percentage of nono graphs missino from the Moffitt Undergraduate Library 
as a result of theft \*/ould be between IK^fi and 15,44 (13.70 + 1.74), 



fleal Kaske 
Library Systems Office 
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PART n : THE COST-EFFECTIVENESS ANALYSIS 

METHODOLOGY 

It ^vas necessary to eitlniate the size and cost of the Moffitt Undergraduate 
Library tnonograDh CQllectlon 1n order to eitlmata the annual dollar loss rata. 
It was intended to determine how many years' losses would be required to 
offset the costs of acquisition and installation of an Electronic Security 
SystefH (ESS). 

Estimation of the monograph collection size was accompHshed by 
dtterfnining how nary rwnographs mre included In the Moffitt shslfllst. 
Four hundred samples of 20 mminfieters of cards each v«re randomly selected. 
The n^ber of cards * titles and volumes found In each of these samples v^as 
tabulated. Aver ages v/ere calculated. The total number of mininieters of 
cards vfas obtained by irieasuring the entire shelflist (24|291 mm). Total 
nuniber of cards, titles and^ separately, volumei in the shelflfst were 
calculated by multiplying the appropriate average by the total number of 
milHrneters of cafds* 

There are apprdxlfiiately 84,500 cards In the Moffitt shelflist, ~ These 
cards represent approximately 67*500 titles* These titles represent 123tOO0 
volunies. There are about 1,25 cards ptr title* Also there are about 0,69 cards 
per volufnei There are approxi™tely 1.82 volumes per title, including 
multiple copies and multi-^yol unte monographs. 

A total inventory of the Moffitt collection was conducted during the 
surnner of 1971. It vas concluded In August of that year, forty-one months 
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before the current study. At that timet the shelfUst was Uf)dated, Cards 
for .Hissing titles v^ere removed, Missing volumes v/ere noted on the shilf- 
11st cards. Because this was done, it was nossible to deterfnlne not only 
the gross losses frofn the conection, but also the average monthly and 
annual loss rates . 

The resijlts of the loss smmlinQ study ^ as reoorted earlier in Mr. 
Kaske*s section of this report* Indicate that 2.02 oercent of the Moffitt 
mDnograph collection was reported niissing since August 1971^ and that an 
additional 13*70 percent were found to have disappeared during the same 
period, but v/ere not reported. In all| approKinately 15.72 percent of the 
123,000 fnonooraph vol umc^s were lost during this forty-one fnonth period. 
Table I, p. 12, shows the current statiiS of the conection. 

If the losses occurred at a regular rate, month by month, year by 
year, this v/ould amount to monthly losses of 472 volumes or 0,38 percent 
per nonth. Annually* Moffitt v/ould have lost 5,670 volumes or 4.60 percent. 
Lan Dysonj Head Librarian at Moffitt, has indicated that the average cost 
of acquiring a rnonograph at that library 1s aporoKimately $10.00* and that 
the cost of technical processing for each volume is about $7.00. At a 
conibined total of $17. On to put each monograph volume on the shelf, nonthly 
losses at Moffitt seem to be about $8^030 i and annual losses anount to 
596^400. Total monograph losses since August of 1971 represerit approxiniately 
S329,nOO, If the title to volunie ratio found In the larger saniple loss 
rate study (lrl.9) v^ere used for calculations Instead of the smaller sample 
collection size study ratio (U82)i all of the loss and cost data would be 
revised upward^ by 3. 93 percent. Table II, p, 13, provides more detailed 
InforTTiation on the rates and costs of losses* 
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Table I: Estirated 
Status of Iloffitt Undepgraduate Library 
Monograph Conectlon; January 1975 



Books in their correct location 
on the shelf 

Books in Circulation file 

a . checked out 

b. being held 

Books at the Bindery 

Books recorded missing before 
the sample inventory 

Books rnisshelved* 

Books missing as a result of 
theft (assumption) 



Percentages 

n.m 

.16% 

.21% 



Total 



13.70^ 



Physical 
vol umes 



95,300 

7,730 
197 

394 

2,490 
259 

36,900 
123,000 



♦mi sshelved was defined as being out of place by mora than one half 
a shelf. 
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Table II : Estimated 
Costs of Losses fraTi Moffitt Undergradwate 
Library Monttgraph Collection 



Perctnt of Mumber of Dollar Cost 

Col 1 ec tl on Vol umes I ne^udinq Processing 



Total Losses froni 
August 1971 to 
January 1975 

Previously reported 

missing 
Found to be missing 
in study 



Annual Loss Rates 

Reported Missing 
Found In study 



Estinated- 
Cost of ESS system 
for Moffitt 



Total 



2.02% 

U.70% 
15.7ZS 

0.59S 
4.01« 

4. SOS 



2,490 

16,900 
19,40(1 



728 
4,94f) 

5,670 



S42,30n 

287^000 
$329,000 

$12*400 
83,980 

$96, 400 
$36,700 



16 



14 



It should also be noted that this studi: covers only worioariap'h losses,, 
The Ger^eral Libfary collection size tables iridlGa^te that there are a 
tMal of 145,123 t^tal volmes at Moffltt, This study iRdfcrtes that 123,000 
of those are nonogrMh volumes. This leaves 23aO0D non^fnonograph voluMS 
(mostly serials of various typm). Some of these disaopear is wll. If 
the loss rati for non-monograph materials mte timaHr to that fw momo- 
graphs, Moffitt woultf lose an add1t1©iial 1050 serials wlumes annyally. 
'•Dweyer, because no data viere ayaiiable on losses of these materials,, 
they \vere mt tneluded in the cost^effectiveness c©mafts©n ewapt for cal- 
culating the cost of marking theni for electronic detection. 

COST-EFFECTIVEflESS COMPARISOH 

The second part of the cost-effectiveness study ^vas to deterrnlne the 
advisability of obtaining an electfonic theft detection or electronic 
security systefn (ESS)fQr the Moffltt Undergraduate Library* Mdnufacturers 
(Book-Mark and Tattla-TaM) have supDlled cost data for installation and 
maintenance of ESS systems, Purchasirg and installing a three gate ESS 
systeni should be approximately $25,000* This cost v/ill varys depending 
upon how mimh j^liyslcal modification of the building v/ould be necessary, and 
how eager the maMfacturers are to install the first ESS at DC Berkeley. 
M addttlonal cost involves the purchase and installation of target strips 
in books. The iverage cost of targets^jls, approximately S,10 each , and the 
ayerage cost of installing them seems to be about S.OR each. If targets 
wer^ installed 1n half of Hoffltt's 145|123 volymes Ithis total includes 
nonriofiotjraph voluras) at the outset, the total cost would be approximately 

17 
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$lii,€90. Therefore* ths t©ta1 initial Install ati on m4 set-uo costs 
w^uld be approKlmately S36gS90. 

Reports frm other library sys terns indicate that ESS systfnts generallv 
eliminate mt less than 75 percent of nornial losses, If this mre the 
case at ttoffitt, the annyal cost of loss wou/ld be rediiced from $96^400^ to 
$24,400 Of lass. This would result in a sayings about S7?,3Dn per year, 
Phfasfd another v^ay* if the system wri about 75 percent effective, it 
muld take about s1k months of reducfed losses to pay f^r itself. 

It 1s» thetafofit strongly racomfninded that system reqiulrements be ^ 
draftid for acqutsltlQfi of aw ESS and that m Electronic Security System 
be acqyirtd and instrtled a* Moffitt. 

Donald Thomoson 
Spfcial Projects 
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mmmk the cost of the studies 

It ms felt that data on the cost of condiuctlr^g these studies would 
be usafyl for determining where and when such stydies should be 4m$ in 
the future,. 

The niast time consuming and exoenslve ODeratlpn was the determi^at^Ol^ 
of the <:onectiOT size. About 175 paid hours were required for this 
study. The approximate cost of this oortlcn of the study was $750. 

The sectnd portion of the study Involved the study of losses, fi&mt 
eS' hours were used In stack oreoaration and resheiving, eight hoiDirs were 
Involved in drawing the sampiet forty-slK hours were Inyolved in stack Sind 
file checkfnq, for a total of about 114 hiours. The cost for this phast 
m% afiput $485.00, 

In addition » fleal Kaske of the Library Systems Office and Donald 
Tho^psoii of Special Projects contributed about eighteen hours each* Had 
they been paid for this effort, that cost v^ould ha^e been about S280. 

Ih/e total nominal cost for all phases of the oroject was, therefore, 
aboyt $1500. Of this total, about S375 was contributed time, pravlded by 
!fr, Kaske» -Ir. Thompsons and the Moffitt library professional -staff. 
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(Attachment #1) 



SectlDn inventoried 


file !ncl\ 


V copies 
I to Inv, 


In Inv* 


piBg# prior 
CO inv, ^ 




* 




f i/a 


1.938 










WtS-iO CAfrlcftft History) 


1 i/a 


[ 204 










E184-185.97 (Ethnle stydtts) 


8 1/Pt 1 


1,257 


399 


13/97 


W9 




1441-453 (Blaek m story tti W.S. ) 


1 1/2 1 


.170 _ 


66 


2/18 


86 




H6l*62 {Soe.Sct. - ^amTal) 


1 5/16 1361 


40 


2f 15 


57 




HBl?l-17l*5 (Eton, t^eoTy, En^* 
and Aiiner, TcKts) 






63 


1/15 


79 




HB501 (Econ.* Catiital. Saving) 


I 3/4 


[ 165 


21 


6/25 


52 




JIM 7 8f - 49 99 ( I n du r*^ * Xabor ) 


2 1/2 


389 


17 


4/ 12 


S3 


.0,3 


HCJl-471 (Soc ■ Sfte^ . ^anavlor) 


1 7/8 


265 


73 


13/9 


93 




BQilOl-end HQ (Bo^ : ^ :wmmO 


1 3/4 


280^ 




2/20 


Bo 




Hit 505-1583 (Soe* «^^ca]i 


7/16 


m 


his 


0/5. 


20' 




HV&016^€nd HVCSoc.-erlmO 


2 3/li 


,871 


130 


IX/ 32 


174 




M36-I7e fSoelaltm/ComimiiilsfB) 


4 


569 


93 


0/44 


137 


24.1 


JKiaOO-9999(Pal.Sc*. -tl.S.) 


3 


370 


19 


273 


24 


6, 5 


PKl9f3-lS99 (Wilm) 


3 


511 


121 


3/32 


156 


30. 5 


Ea2 7 50-2900 C Shake spear© ) 


3 1/2 


458 


60 


2/18 


80 


17.5 


0C21-88 (Hhvslcs) 


I 1/2 


li27 


103 


2/52 


157 


36.8 


TRl-898 (Photography) 




38 


21 


4/5 


30 


78.9 




49 6/8 


9,123 


1, 585 


594 


2,179 


23.9 



* Number inftont of slash ■ declared nisgtng after May 1974. 
Ntrabar mftmv mlBmh - declared mfiMlng 1972 -Apr, 1974. 

FlgMTes do not Include the numbei^ of velvmis have withdrawn from these sections In the 
last 3 years* 

Time used * 119 OA houfs* (Includadi counting volumes, ehecklng shalvai and fllasi makini 

snag cardsp Mftllng official, and than Fearchlng each sactlDn 
' twice) 



Subiiiltted by Ann Wall 
Sppte^ber 5,1974 
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